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Details of invention 

1 . Name of invention 

Composition of matter for use in solid drug 
product for easy absorption of AS-56C. 

2. Scope of invention 

(1) A composition of matter for use in solid 
drug product for 4-(cis-p-menthane-8- 
irioxide) benzanilide (hereinafter AS-56C) 
whereby such composition of matter exists 
in amorphous form in a solution of one or a 
combination of two or more of the 
following: hydroxypropyl methylcellulose 
phthalate, hydroxypropyl methylcellulose 
acetate succinate mixed ester, a copolymer 
of methylacrylate, methacrylic acid and 
methylmetacrylate, and a copolymer of 
methacrylic acid and methylmetacrylate. 

3. Details of invention 

This invention relates to a composition of 
matter for use in a solid drug product for 4- 
(cis-p-menthane-8-irioxide) benzanilide 
(hereinafter AS-56C), specifically to a 
composition of matter for use in a solid drug 
product for AS-56C whereby AS-56C exists 
in amorphous form in a solution of one or a 
combination of one or more of 
hydroxypropyl methylcellulose phthalate 
(for example HP-55 (product name, Shin- 
Etsu Chemical Company), hydroxypropyl 



methylcellulose acetate succinate mixed 
ester (for example HPMC-AS (product 
name, Shin-Etsu Chemical Company), a 
copolymer of methylacrylate, methacrylic 
acid and methylmetacrylate (for example 
MPN-06 (product name, Tanabe Seiyaku), 
and a copolymer of methacrylic acid and 
methylmetacrylate (for example EudragitL 
(product name, Rohm & Haas). 
The abovementioned AS-56C was first 
developed as a compound by researchers at 
the applicant's company and is extremely 
promising as an anti-cholesterol drug that 
can be administered orally. However, the 
compound is not easily soluble in water and 
when administered orally there is poor 
absorption in the large intestine, with 
resulting low bioavailability, which has 
presented difficulties in its practical 
application. The inventors, in order to 
improve bioavailability of AS-56C, carried 
out various research programs from a drug 
product perspective, and the current 
compound is a material with a specific base 
and stable solid solution, and which offers 
considerably higher bioavailability when 
administered orally. 

Previously, poly vinyl pyrrolidone (PVP) 
has been generally used for solid solutions 
for drug products with poor absorption 
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qualities; however, when used with PVP 
AS-56C does not become a solid solution 
and exhibits minimal bioavailability 
increase. After carrying out various tests we 
determined that the abovementioned base 
formed an excellent solid solution. 
The composition of matter referred to in this 
invention is produced as follows. A 
compound of AS-56C and one or a 
combination of two or more of the base 
chemicals referred to above is dissolved in 
an organic solvent, and the solvent is then 
removed. An appropriate method is used 
for the solvent removal, for example spray 
drying, or heat application at high or low 
pressures. The ratio of AS-56C to the base 
agent varies depending on the base agent 
used, but should be a ratio of one part AS- 
56C and at least one part base agent, with a 
preferred ratio of 1 :2. Adding a small 
amount of surface active agent to the 
abovementioned compound is effective in 
obtaining an excellent composition of 
matter. Examples of surface active agents 
that can be added for this purpose are 
sucrose fatty acid ester and polysulphide 80. 
The organic solvent used in the manufacture 
of the composition of matter pertaining to 
this invention must be able to dissolve AS- 
56C and the base agent, but otherwise need 
not be limited in any particular aspect. The 
amount should be enough to enable 
dissolution. Given the subsequent need to 
remove the solvent, it is preferable to use a 
solvent with high active qualities. 
Methalyne chloride, methyl alcohol, 
isopropyl alcohol, acetone, chloroform, 
ethylic alcohol can be used, either 
individually or in suitable compounds. 
The composition of matter pertaining to this 
invention may have added to it as required 
colouring agents, flavouring agents, aroma 
agent or volume boosting agent 
The composition of matter pertaining to this 
application thus obtained may, using 
conventional methods, be rendered into such 
form as is appropriate for oral 
administration, such as powder, granules, 
tablet or pill. 



Next, in order to provide evidence of the 
efficacy of the composition of matter 
pertaining to this invention, we present 
details and results of experiments carried 
out on animals. 

Animal experiments (bioavailability in 
dogs) 

Experiment 1 

Four beagle dogs were divided into two 
groups of one dog each and one group of 
two dogs, and the composite matter 
obtained in Examples 1 and 7, and for 
comparative purposes AS-56C bulk powder 
were each administered orally as AS-56C at 
25 m */kg. A one-week crossover was 
followed, and blood plasma concentration 
levels of AS-56C measured at 1, 2, 4, 6, 8, 
10 and 24 hours. Mass fragmentography 
was used to obtain the following results. 
To l m / of blood plasma was added 0.5ml of 
benzine solvent of AS-56C deuterium (d s - 
AS-56C) as a standard internal reference, 
after which 2^ of 0.5 hydroxylized natrium 
and 4 m t of benzine were added and 
oscillation carried out for 1 5 minutes. 
Next the solution was subject to centrifugal 
force for ten minutes and the organic layer 
removed. This organic layer is distilled 
away under decompression and the 
remainder is dissolved in 50 m / of ethyl 
acetate. 2 — 3 m / of the resulting solution is 
then injected into the gaschromatograph 
mass spectrometer. For the detecting ions, 
the standard peak m/z 213 and m/z 218 of 
S-56C and d s - AS-56C were used. The 
results are shown in Table 1 . 
In Example 1 and Example 7, when the 
prepared composition of matter was 
administered orally, the blood plasma 
density of AS-56C was in both cases higher 
than when administered by bulk powder, 
with signs of increased bioavailability. If 
the area under the blood concentration curve 
at the time of bulk powder administration is 
taken as 1.00, then Example 1 and Example 
7 show levels for the composition of matter 
of 16.2 and 21.5 respectively. 
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Test specimen 


No. of 
animals 


AS-56C in blood plasma (mg/ml) 


Blood plasma 

density 

AUC 

(me/ml, time) 


1 hour 


2 hours 


4 hours 


6 hours 


8 hours 


10 hours 


24 hours 




Control (bulk powder) 


4 


24 


30 


23 


14 


5 


3 


0 


157 


±15 


±12 


±10 


±8 


±3 


±2 


±0 


±55 


Composition of matter in 
Example 1 


4 


282 


364 


387 


156 


71 


45 


18 


2540 


±30 


±52 


±70 


±27 


±9 


±1 


±0 


±88 


Composition of matter in 
Example 7 


4 


296 


398 


435 


294 


120 


80 


20 


3368 


±63 


±22 


±47 


±117 


±41 


±25 


±2 


±587 



Experiment 2 

6 dogs were divided into two groups of 
three, and 25mg/kg of the composition of 
matter obtained in examples 1 and 3 
administered orally to each group as AS- 
56C. Crossover of administration was 
undertaken at one-week intervals, and blood 
plasma concentration levels of AS-56C 
measured at 1, 2, 4, 6, 8, 10 and 24 hours, as 
in Experiment 1, and bioactivity levels in 
both groups measured. The results are 



shown in Table 2. No statistically 
significant difference was seen in the values 
for blood plasma concentration levels or 
area under the blood concentration-time 
curve as measured at each time interval in 
both groups. The results show that the 
composition of matter in Example 3 shows 
the same kind of bioactivity rates as 
Example 1, rates that are notably higher 
than the bulk powder method of 
administration. 



Table 2 



Test specimen 


No. of 
animals 


AS-56C in blood plasma (mg/ml) 


Blood plasma 

density 

AUC 

(mg/ml, lime) 






1 hour 


2 hours 


4 hours 


6 hours 


8 hours 


10 hours 




Control (composition of 
matter from Example 1 ) 


6 


287 
±42 


351 
±49 


491 
±59 


419 
±75 


174 
±46 


93 
±24 


3074 
±249 


Composition of matter in 
Example 3 


6 


198 
±13 


375 
±50 


397 
±67 


264 
±73 


107 
±28 


69 
±20 


2365 
±352 



NB: tabic values are an average, with the range indicated ± 



Next the examples are described and the 
manufacturing method and physical 
properties of the composition of matter 
pertaining to this invention are explained. 

Example 1 

4g of AS-56C and 16g of hydroxypropyi 
methylcellulose phthalate are dissolved in a 
240g solution of methalyne chloride and 
methyl alcohol (at a ratio of 95:5). This 
solution is spray dried. 



Example 2 

4g of AS-56C and 12g of hydroxypropyi 
methylcellulose phthalate are dissolved in a 
180g solution of methalyne chloride and 
methyl alcohol (at a ratio of 95: 5). This 
solution is spray dried. 

Example 3 

8g of AS-56C and 16g of hydroxypropyi 
methylcellulose phthalate are dissolved in a 
160g solution of methalyne chloride and 
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methyl alcohol (at a ratio of 1:1). This 
solution is spray dried. 

Example 4 

8g of AS-56C and 8g of hydroxypropyl 
methylcellulose phthalate are dissolved in a 
120g solution of methalyne chloride and 
methyl alcohol (at a ratio of 95:5). This 
solution is spray dried. 

Example 5 

4g of AS-56C and 16g hydroxypropyl 
methylcellulose acetate succinate mixed 
ester are dissolved in a 160g solution of 
methalyne chloride and methanol (at a ratio 
of 1:1). 

This solution is removed to a petri dish and 
the solvent agent dispersed in a vapor bath, 
and then the solution is placed in a low 
pressure drier for 24 hours before being 
rendered into powder form in a powdering 
machine. 

Example 6 

8g of AS-56C and 160g hydroxypropyl 
methylcellulose acetate succinate mixed 
ester are dissolved in a 160g solution of 
methalyne chloride and methanol (at a ratio 
of 1:1). 

This solution is then powdered in the same 
manner as Example 5. 

Example 7 

4g of AS-56C and a 16g of a copolymer of 
methyl acrylate, methacrylic acid and 
methylmetacrylate are dissolved in a 240g 
solution of methalyne chloride and 
methanol (at a ratio of 1 :1). 
This solution is then powdered in the same 
manner as Example 5. 

Example 8 

8g of AS-56C and a 1 6g copolymer of 
methylacrylate, methacrylic acid and 
methylacrylate are dissolved in a 240g 
solution of methalyne chloride and 
methanol (at a ratio of 1 : 1). 
This solution is then powdered in the same 
manner as Example 5. 



Example 9 

4g of AS-56C and a 16g copolymer of 
methacrylic acid and methylmetacrylate are 
dissolved in a 240g solution of isopropy 1 
alcohol, acetone (at a ratio of 6:4). 
This solution is then powdered in the same 
manner as Example 5. 

Example 10 

8g of AS-56C and a 1 6g copolymer of 
methacrylic acid and methylmetacrylate are 
dissolved in a 240g solution of isopropyl 
alcohol, acetone (at a ratio of 6:4). 
This solution is then powdered in the same 
manner as Example 5. 

Example 1 1 

4g of AS-56C, 8g of hydroxypropyl 
methylcellulose phthalate and 8g of a 
copolymer of methylacrylate, methacrylic 
acid and methylacrylate are dissolved in a 
160g solution of methalyne chloride and 
methanol (at a ratio of 1 : 1). This solution is 
then powdered in the same manner as 
Example 5. 

Example 12 

8g of AS-56C, 8g of hydroxypropyl 
methylcellulose phthalate and 8g of a 
copolymer of methylacrylate, methacrylic 
acid and methylacrylate are dissolved in a 
160g solution of methalyne chloride and 
methanol (at a ratio of 1 : 1). This solution is 
then powdered in the same manner as 
Example 5. 

4. Summary of figures. 

Image 1 shows an x-ray diffraction view of 

AS-56C in crystal form. 

Image 2 shows an x-ray diffraction view of 

a physical compound of one part AS-56C 

crystal and four parts hydroxypropyl 

methylcellulose phthalate. 

Image 3 shows an x-ray diffraction view of 

a physical compound of one part AS-56C 

crystal and four parts hydroxypropyl 

methylcellulose acetate succinate mixed 

ester. 
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Image 4 shows an x-ray diffraction view of Applicant: Yamanouchi Seiyaku KK 

a physical compound of one part AS-56C Representative: Koichi Sasaki 

crystal and four parts a copolymer of 
methylacrylate, methacrylic acid and 
methylmetacrylate. 

Image 5 shows an x-ray diffraction view of 
a physical compound of one part AS-56C 
crystal and four parts a copolymer of 
methacrylic acid and methylmetacrylate. 
Image 6 shows an x-ray diffraction view of 
the composition of matter obtained in 
Example 1. 

Image 7 shows an x-ray diffraction view of 
the composition of matter obtained in 
Example 2. 

Image 8 shows an x-ray diffraction view of 
the composition of matter obtained in 
Example 3. 

Image 9 shows an x-ray diffraction view of 
the composition of matter obtained in 
Example 4. 

Image 10 shows an x-ray diffraction view of 
the composition of matter obtained in 
Example 5. 

Image 1 1 shows an x-ray diffraction view of 
the composition of matter obtained in 
Example 6. 

Image 12 shows an x-ray diffraction view of 
the composition of matter obtained in 
Example 7. 

Image 13 shows an x-ray diffraction view of 
the composition of matter obtained in 
Example 8, 

Image 14 shows an x-ray diffraction view of 
the composition of matter obtained in 
Example 9. 

Image 1 5 shows an x-ray diffraction view of 
the composition of matter obtained in 
Example 10. 

Image 16 shows an x-ray diffraction view of 
the composition of matter obtained in 
Example 1 1 . 

Image 17 shows an x-ray diffraction view of 
the composition of matter obtained in 
Example 12. 
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